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Fig- 2 reduction of doping efficiency by reacting 
with the dopant. The charge leaves the backbone 
and returns to the dopant/react ant complex. 

(1) Backbone Disruption — In order to disrupt the conductive polymer backbone (Fig. 1), the reactant reacts with the 
7r-bonds to disrupt the conductive path through the polymer backbone. The 7t-molecular orbital no longer is 
delocalized and the charge can not conduct easily through the backbone. If enough such reactions occur, the total 
conduction through all possible paths from one electrode to the other will be reduced. The reactant can be induced to 
cause such reactions by the heat generated from the current or by changing the charge state of the polymer. In the 
fatter case, chemical or electrochemical reactions that ordinarily would not take place become energetically favorable 
because changing the charge state of either or both of the reactant and polymer can greatly increase the reaction 
rates. Such reactions may or may not involve cross linking with neighboring chains. Also in some cases, the 
electrochemical reactions might be reversible. In this case, the invention would be a switch rather than a fuse. 

(2) Reduction of doping efficiency— In the normal conducting polymer, charge is transferred from the polymer to a 
nearby dopant. The unbalanced charge results in an unfilled band that conducts current (Fig. 2). The reactant can 
interact with the dopant or the polymer to remove the doping effect If the reactant forms a complex with the dopant, 
the charge from the dopant then can move to the polymer and recombine thereby removing the dopant effect A 
similar result occurs when the reactant interacts with the polymer. A second means to reduce the doping efficiency is 
for the reactant to create compensating doping centers. Compensating doping centers neutralize the charge provided 
by the dopant rather than interacting with the dopant or polymer directly. 

(3) Reduction of interchain and intrachain overlap-The inter and intra chain 7t-molecu!ar orbital overlap critically 
affects the conductivity of the polymer within the chain and between neighboring chains. The conductance of the 
polymer thin film is proportional to the degree of Inter and intrachain ^-molecular orbital ovedap, and is inversely 
proportional to the distance between chains along the critical conduction path. The interchain rc-molecular orbital 
overlap can also be affectect by the relative orientation of the molecules (see Fig. 3 and 4). Misaligned orientations 
can significantly reduce the hopping conduction. Because polymer chains are flexible, the undoped conjugated 
polymer (or oligomer) chains are in a less planar conformation due to steric hindrance (Fig. 4). As a result not only is 
the n-electron deiocaiization over the polymer back bonds drastically reduced by the interaction shown in Fig 3 the 
interchain distance is increased and the interchain overlap reduced considerably, 

in contrast, a doped conjugated polymer or oligomer has a more planar structure due to the generation of 
poiarons, bipolarons and charged solitons in the system through chemical (or electrochemical) oxidation or reduction 
A polaron is simply a radical-ion associated with a lattice distortion. The planar structure of the doped polymer not 
only helps to reduce the band gap, and provide a better ^^localization. In addition, it also reduces the interchains 
^ nC ^ S,9n ^ ntl ^ an l enhances * he interchain overlap. A doped conducting polymer has a better conductance up 
to 1 1 orders higher than the undoped one. Consequently, a change in doping as in (2) can also change the 
conductance using mechanism (3) y 

(4)— Elimination of charge soliton, charge carriers, and polaron charge carriers. The reactant can react to form 

P~>H tons PpH/pr r*r^mh»n&\nn cantors that rgHi «™> tha lifetirnA nf rharnA ^rripr<; A<s fh* Irfqfirrn* »c roHit^H tho 



(5) Polyparaphenylene vinylene (PPV)/alkalai metals 
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Possible embodiment of reactants 

(1) Various amines such as methyl amine, dimethyl amine, ethanol amine, hydroxal amine etc. These compounds are 
basic so they can neutralize the dopant acids such as sulfonic acids. 

(2) Various radical initiators attack the backbone polymer and cause cross linkage of the polymers 

(3) Various moners of the polymer system. So thiophene monomer as a reactant would be mixed with polythiophene and 
would cause cross linked polymers and destroy the backbone 

Finally, there are several possible methods for placing the reactants in contact with the polymers. Mixing the reactants 
with the polymers near room temperature (those reactants that interact with the polymer at room temperatures would not 
be appropriate) (Fig. 5) or layering the reactant with the polymer (Fig. 6). 



Electrode 
Reactant(II: 




Hopping Charge Carrier 
Conducting Polymer(I) 



Fig. 5 intermixed reactants and polymers 



Electrode — £ 



Reactant{n 




■Hopping Charge Carrier 
Conducting Polymer(I) 



Fig. 6 Layered reactants and polymers 
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Perlov, Craig 



From: Perlov, Craig 

Sent: Thursday, May 30, 2002 3:13 PM 

To: Sven Moller (E-mail) 

Cc: Zhang, Sean; Jackson, Warren 

Subject: Polymers 



Sven, 

We have been talking to a chemist here who works on inks. 
Our discussions have been mainly directed toward conducting 
polymers and particle dispersions. He has had some good 
ideas in both areas. I thought I'd share some of the ideas 
on conducting polymers with you since that might tie in 
well with your current activity. 

He has suggested intermixing sulfur (S8) with the polymer 
At 120C the sulfur would react with the polymer and break the 
conductivity. A second idea is to intermix MCPBA (3-Chloro per 
benzoic Acid). This sounds less stable to me, but it may be 
worth a try. iVe invited him to our teleconference next week 
but he is quite busy. Tm hoping he will be able to hear from 
you directly on the work youVe been doing on polymers. 

Talk to you soon. 

Craig 
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(54) Title: MEMORY CELL 

(54) HassaHHe moCptTCHHst: £4F.flKA n AM51TH 




(57) Abstract: The invention relates to computer engineering and can be used for various computer memory devices and Tor 
developing video-audio apparatus of new generation, systems of associative memories and synapses (an element of a electric 
line provided with a programmable electric resistance) for neural networks of neurocomputers. The inventive memory cell 
makes it possible to preserve several data bits and has a high speed. Said memory cell comprises two aluminium solid electrodes 
(I and 2) and a multilayer functional area disposed therebetween and consisting of an active layer (3), a barrier layer (4) and a 
passive layer (5). 
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(57) Pe(J>epaT: H3o6pereHHe othochtcjj k BUHHCjiirrejibHofl t&xhhkc h Moxer 6hm> Hcnojib3OBaH0 b 
3anoMHHaioinHX ycrpoftcTBax KOMnbiorcpoB pa3JiHHHoro Ha3HaHeHHfi, a TaioKe Ana co3AaHiu 
BHAeo-ayAHo annapaiypu hobopo noKoneiiHX, pa3pa6oncH chctcm &ccouhhthbhi>ix 
3anoMHHax>mHX ycrpoftcTB, co3AaHHfl ch Han cob (ajieMema 3JieicrpH4ecKott uenH c 
nporpaMMHpyeMUM anejcrpHwecKHM conpoTMBJieHKeM) am HefipoHHux cereft 
HeflpoKOMnbKrrepoB. 

^nefixa naMSTM no3BOjmer xpamrrb HecKOJibKO 6htob HHtJjopMauHH h xapaKrepjnyerca 

BblCOKHM 6b!CTpOAeRcTBHeM. 

3ajiBJi«eMaii aseftica naMara coAepxcirr ABa ajiiOMHHKCBbix ciuioiuhux 3JieicrpOAa 1 h 2, 
MexcAy KOTOpUMM pacnonoxceHa MHorocnofiHaa <}>yHKUHOHajii>Hafl 30Ha, cocroamaa H3 OAHoro 
aKTHBHoro qjior 3, OAHoro 6apbepHoro 4 h oahoto naccHBHoro cjioji 5. 
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iPffiflKA OAMflTH 

06jiaCTb TeXHHKH 

* H3o6pereHHe othochtch k BHHHCJiHTeJiBHoft xexHHKe h mo^cct 6htb hchojib- 
30BaHO b 3anoMHHaK>nmx ycipoficTBax KOMHBioTepoB pa3JnreHoro Ha3HaHeHH3I, B 
5 pa3pa6oTKe chctcm accomiaTHBHux 3anoMHHaiomnx ycipoftcTB, co3flaHHH cmancoB 
(ajieMeirra 3JieKTpHHecKoft nenx c nporpaMMHpyeMHM 3jieKipnHecKHM conporaBJie- 

HHeM) flJlSL HeSpOHHHX CCTett, CCOflaHHeM 6aHKOB flaHHMX C npHMBIM flOCTynOM, C03- 

flaHHeM BHfleo-ayflHO annapaTypsi hoboix) noKOJiemw. 

IIpeAaiecTByioiUHM ypoBem> tcxhhkh 
lp B coBpeMeHHHX KOMULioTepax HcnojiKjyioTC^ 3anoMHHaK>mHe ycrpoftcTBa 

pa3JIHHHOrO Ha3HaHCHHH C OTJIHHaiOmHMHCfl XapaKTCpHCTHKaMH HO CKOpOCTH 3aiIHCH, 

BpeMCHH xpaHeHiw, BpeMeHH flociyna h cTOTHBainw HH^opMamm. 3to cymecxBeH- 
ho ycjiOKHHer pa6crry bhhh^htcjibhijx chctcm, yBejurraBaer BpeMH noflroroBKH 
KOMnBiarepOB k pa6orc, ycjioMower npo6jieMy coxpaHCHHH HH^opMaitun h T.fl. 

15 OAHOfl H3 npHOpHTeTHBDC 3a^aH CTOHmett B oSjiaCTH MHKp03JieKTpOHHKH XBJW- 

etcfl co3flaHHe yHHBepcanBHO 3anoMHHaiomero ycrpoftcTBa o6jia#aiomero bbicokoS 

CKOpOCTBK) 3aiIHCH H CTOTBIBaHHfl HH(J)OpMaiXECH HapHfly C 60JIBIIIHM BpeMCHCM Xpa- 
HeHHH H BHCOKOB HH<i>OpMaiJHOHHOft HHOTHO CTBK) • BMCCTe C 3THM HMCCTCH SoJIfcHiaH 

norpeSHOcTB b co3flaHHH 3$$eKTHBHoro h npocroro 3JieMeHTa cHHanca nflx HefipoH- 
20 hhx KOMnBKrrepOB. OrcyrcTBHe xaKoro 3JieMeffra caepacHBaer co3«aHHH peajn>m>ix 

HeflpOKOMHblOTepOB. 

BMecTe c tcm, noreHmiajiBHHe bo3mo>khocth <|>H3HHecKHX npHHtpmoB 3ajio- 

5KCHHHX B OCHOBy paSOTH 3JieKipOHHHX yCTpoftCTB nOJiynpOBOflHHKOBOft MHKpO 

sjieicrpoHHKH npaKTHHecKH HC^epnamj. B Hacroamee speMa naer HHTeHCHBHuft no- 

25 HCK HOBEDC HpHHIJHIIOB ^yHKHHOHHpOBEHJM H npOH3BOflCTBa 3 JieKIp OHHHX yCT- 
poftCTB Ha OCHOBe Hflefl MOJieKyJIHpHOfl 3JieKipOHHKH C HCIIOJIB30BaHHCM MOJieKyjwp- 

hhx MarepnajiOB wm cynpOMOjieKyjwpHHX aHcaM6jiefl. 

B pa6orax [1, 2] npoanaraoHpoBaHa bo3M03Khoctb HcnojiB30BaHHK HBJieHHH 
3JieicrpoHHoft CTpyiaypHOH HeycrofiHHBOCTH HH3Kopa3MepHHx npoBOflamex CHCTCM 
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b KanecxBe <J)H3HHecicoro npHHmma, Ha ocHOBe Koroporo bo3MO>kho, b nacroTHOCTH, 
co3flaHHe 3anoMHHaiomHX ycrpoKcxB hoboix) noicojieHHH. B 3toh paSorc paccMarpH- 
BaiOTCH TeopeTHnecKne ochobh aaHHoro hbjichhh c tohkh 3peHHW MOJieicyjiflpHoS 
3JieKipoHHKH, aHajiH3HpyK>TCH ycnoBHH h napaMerpH, onpe^enflioiipie ero xapaicre- 
5 phcthkh. IlpHBOAHTc^ aaHHBie no o#HOMepHBiM MOJieKyjiHpHMM crpyicrypaM, npefl- 
craBJiaiomHe mrrepec jpra nocrpoemw yica3aHH£ix ajueicrpoHHHX crpyicryp, a TaiOKe 
paccMaTpHBaioTCH ocoSeHHOCTH cxpyicrypHoft HeycToftHHBOcra h ■ aHajiH3HpyioTCH 

B03MO3KHOCTH CTaTHHeCKOIX) H AHHaMHTOCKOrO ynpaBJieHHtf npOBO/pfMOCTBK) OflHO- 
MepHBDC CHCTeM. 

10 yica3aHHLift (J>H3HHecKHii npHHrpra orKpHBaer nepcneKTHBti KOHCipyHpoBa- 

HHH 3anOMHHaK)mHX yCTpofiCTB, OCHOBaHHHX Ha HOBHX MCXaHH3MaX xpaHeHHH H 

npeo6pa30BaHiw m^opMaura, a TaiOKe b noaSope coorBercTTByiODQOHx MarepHajiOB. 
npeflcraBJiHeTCH BecsMa otcbhahum, hto norcHijHaJiBHLie bo3mo;khocth Moneicy- 
jwpHoft 3JieicipoHHKH 6yayT pacKp&rnj b GojismeH Mepe npn co3AaHHH HefipoHHBix 
15 cereft, coctootxhx m HefipoHOB h cBfl3HBaK)mnx hx ajieicrpoaicrHBHHX chheeicob. 
Co3flaHHe cpe^cTBaMH MOJieKyjwpHoft 3JieKTpOHHKH HCKyccrBeHHHX HeflpoHOB, pa3- 
juiHHoro -rana ceHCopOB, BKJUOHeHHHX b eflHHyio cers, oncpoer nyn> k peajiH3aipra 
Bcex noreHipiajiBHHX B03M05KH0crcft 3ajio^ceHHux b HefipoKOMiiBiOTepHoft Hfleojio- 

THH, n03BOJ!HT C03flaXb npHHmmH&JIBHO HOBBlft THH HH(J)OpMaiplOHHO BHHHCJIHTCJIB- 
20 HHX CHCTeM, H HOflOflTH BIUIOTHJTO K pemeHHK) npo6jieMH C03flaHHH HCKyCCTBCHHOIX) 
HHTCJIJieKTa. 

H3BCCTHO ycxpottcTBO, co/jepacamee jihchkh naMjrra, Koroptie MOiyr 6mte> 
HcnojiB30BaHH juik xpaHCHHH ra^opMamiH (cm. naTCHT USA 6055180, MKH G11C 



JIHCT npOHSBOflHTB JlWUIb OflHOKpaTHyK) 3aOHCB HH^OpMaUHH. IIpHHCM CHHTBIBa- 
HHH HH^OpMaiJHH HCnOJIB3yCTCH OOTHHeCKHH MeTOfl. HCHOJIB30BaHHe OITTHHCCKHX 

ycxpoficTB cymecTBeHHO ycjKMKHaer h yBenrnHBaer pa3Mepw ycrpoficxB, a TaiOKe 

CHHHCaeT Hafle}KHOCTb CHHTHBaHHH H3-3a CJI03KHOCTH n03HipiOHHpOBaHHH OITTHHeCKO- 

30 ro jiy^a, B jqpyroM cnocoSe 3anncH onncaHHOM b a^hhom narreHTe HcnarnayercH 



ll/36,2000r.). 



25 



OCHOBHMM HCAOCTaTKOM H3BeCTHOrO yCTpOftCTBa HBJDieTCH TO, HTO OHO II03BO- 
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4>eKT TeruioBoro npo6oH, KOToptm bh3Boh npiuioKeHHeM BwcoKoro HanpraceHH*. 
He^ocraTKOM flaHHoro Meroaa 3araicH HBJiaercfl to, hto oho ncoBOJiflex npoH3BO/pm> 
TaioKe jmmB OAHOKpa-rayio 3anncB HH<j>opMai*HH h ipe6yeT HcnoJis30BaHHH bbjcokhx 
HanpjDKenHH ajieKTpHHecKoro nojia. 

5 K3BecTHa OTeftKa naMHTH, coflepacamaa opexcjiofiHyio CTpyicrypy, cocroamyio 

H3 AByx 3JieKrpo^oB, Mexc^y KOToptiMH pacnoJioaceHO BHcoKoreMneparypHoe MOJie- 
KyjwpHoe coeAraeHHe (cm. nareHT JP 62-260401, MKH H01C 7/10, C23C14/08, 
H01B 1/12, 199 Or. h craxLio [4]). H3BeciHaa aqeftica naMffra HcnojiB3yer npHHuan, 
ocHOBaHHHfi Ha H3M6HCHHH 3JieicipiraecKoro conporaBJiemM MOJiCKyjiapHoro coe#H- 
io HeHHK npn npHJioxceHHH BHenraero 3JieKrpiraecKoro hojih. IIpoboahmoctl MOJieKy- 
jiapHoro BemecTBa mohcct npHHHMaxs flBa chjibho pa3JiHHaionxHXCH sHa^eHna, <rro 
no3BOJwer xpamrrB o^hh 6ht HH<})opMaqHH. 

Ochobhhmh HeAOCTancaMH H3BecrHoft mePaai naM^rn hbjdhotch hkokoc 6si- 

CTpOAefiCTBHe, CBA3aHHOe C GoJIbmHM BpCMCHeM nepeKJHOHeHHA COnpOTHBJieHHH H 

15 BucoKoe Hanpn^ceHHe mrraHHH (okojio 60 B), Koroptie cymecrBeHHO orpamraHBaioT 

HCHOJIB30BaHHe yKB3aHHOH OTteftKH naM3TH B COCTaBe COBpCMCHHHX 3JieKTpOHHBIX 

ycrpoficTB. 

H3BecxHa TaioKe khoUksl naMOTH, coaepaeamaH TpexcnofiHyio cipyiciypy, co- 
croamyio H3 flByx ajieicrpoflOB, Meaefly kotophmh pacnojioaceHO HH3KOTeMnepaxyp- 
20 Hoe MOJieKyjwpHoe coeflHHeime (cm. naTeHT USA 4652894, MKH H01L 29/28, 
1987n h craTBio [3]). PaSora mBecraoft OTeincH naMffra Toace ocHOBaHa Ha h3mchc- 
hhh ajieiopKraecKoro conpoiHBJieHEw MOJieKyjwpHoro coeflHHeHHff npH npmioHceHHH 
BHemHero sjieicrpHHecKoro nojia. OflHaKO rqhhog ycrpottcTBO, b orjurme or Bume- 
npHBe«eHHoro, xapaicrepmyeTca GwcipuM bpcmchcm nepeKxaoneHHw conporaBJie- 

25 HHH H HH3KHMH paSOHHMH HanpjDKeHHHMH. 

Ochobhhmh HeflocrancaMH H3BecTHoro TexHHqecKoro pemeHHa aBJunoTOi, 

BO-nCpBHX, HeB03M02KH0CTb 06teflHHeHHH CymeCTByK>mefi TCXHOJIOIHH npOH3BOflCT- 

Ba nojiynpoBOflHHKOBHX npnGopOB c npejpiOKeHHOfl TexHOJioniefi h3FOTobjichhh H3- 
BecraoS OTeflKH naMjrra, t.k. HcnojiB3yeMue b Heft HH3KOTeMneparypHfcie MOJieicy- 

30 JWpHHe COC£HHCHHJI HBJIHIOTCH MCXaHHHeCKH, a HiaBHOC, TCpMHHCCKH HeyCTOftHHBfcl- 
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mh semecxBaMH, choco6hhmh BHAepacHBaTB TCMnepaiypy tojilko ro 150°C. 3to He 

n03BOJWeT UpHMeUHTB HX COBMeCTHO C COBpCMCHHOfi TCXHOJIOmefi H3rOTOBJieHHK 

nojiynpoBOAHHKOB, HcnojiMyiomHX b TexHojionaraecKHX npoueccax TeMnepaiypu ro 



Bo-BTOpux, H3BecTHaa shcRksl naMOTH cnocoSHa xpamrrB tojilko ojsjm 6ht 
HH^opMaipffl, to> He no3BOJiHer HcnoJDwoBaxt ee npn co3^aHHH ycrpoficTB c bhco- 

KOfi HH(J)OpMaipiOHHOft HJIOTHOCTUO. 

KpoMe Toro, $mmcaa&e xapaicrepHcrHKH iiphmchchhlix MarepnajioB o6y- 
cjiaBjiHBaiOT Hey^OBJierBopHTCJiLHyK) noBTop^eMOCTS iXHKJia (3anHCB-HTeHne- 
cxHpaHHe). 

Bee BfcunenpHBe^eHHHe, a TaiOKe idbccthlic b jnrreparype AHeincH naMjrra 
flaHHoro THna HMeiOT oSmnfl HeflOCTaTOK - ho3bojihiot xpaHHTb jramt o^hh 6ht hh- 

(J)OpMaDCHH. 



B ocHosy H3o6pereHHH nocraaneHa 3aaana co3flaHHfl npHHugannaJEbHO hoboS 
meftKH naMOTH, KOTopaa no3BOJUUia 6h xpaHHTB hcckojibko 6htob HH^opMaixan, xa- 
paKTepM30BaJiacs 6bi Shctpmm BpeMeHeM nepeKJnoneHBUi conporaBjieHHJi h htokhmh 
pa6oHHMH Hanp»KeHHHMH, ho npn 3tom no3BOJiHJia 6u coBMecTHTt TexHOJioraio ee 
H3roroBJieHiM c TexHOJiorneft nporoBOflCTBa coBpeMeHHtrx nojiynpoBOflHHKOBHx 
ycrpoficTB. 

3Ta 3a^ana pemeHa xeM, hto b HHe&ce naMHin, coflepaeameft Tpexcjiotayio 
crpyiciypy, cocxo^myio H3 flByx ajierapoAOB, Meacqy kotophmh pacnojioaceHa $ymc- 
miOHajiBHM 30Ha, b KanecTBe 3JieKipoAOB HcnoJiB3yK>TCH Merajui h/hjih nojiynpo- 
boothk h/hjih npoBOAamHH noJiHMep h/hjih npoBOAflnpifi h ounraecKH npo3pa^HLrfi 
oKHceji hjih cyjiB^BW, a $yHKipiOHajiBHaH 30Ha BHnojineHa H3 opramrcecKHX, MeraJi- 
jiopraHHHecKHx h HeopramnecKHx MarepnaJiOB co BcrpoeHHHMH b MOJieKyjiapHyio 
h/hjih KpHCTajunreecKyio cxpyicrypy pa3jnraaHMH ranaMH aicraBHBix ajieMeHTOB, a 
Taicace hx coneraHiw flpyr c flpyroM h/hjih KjiacTepaMH Ha hx 



400°C. 



PacKpbrrae H3o6pereHHH 
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OCHOBe, KOTOpwe H3MeHHK>T CBOe COCTOHHHC HJIH HOJIOHteHHe IlOfl flettCTBHeM BHem- 

Hero 3JieKrpHHecKoro nojw h/hjih cBeroBoro H3JiyneHHH. 

YKa3aHHoe BHUOJmeHHe jraefiKH ubmhtz no3BOJiaeT C03flaxt 3JieMeHT hbmxtel c 

OAHO6HTOBMM HJIH MHOro6HTOBHM CTOC060M 3aiIHCH, XpaHeHHH H CHHTMBaHHH HH- 
5 $OpMaOHH. IIpH 3TOM HH^OpMdlfHK COXpaHfleTCH B BBflfi BCJIHHHHtl COIip OTHBJI CHHH 
(^yHKHHOHHJTBHOfi 30HH. JlflX HHCHKH naMflTH C OflHOSHTOBHM pCKHMOM XpaHeHHH 

HH^opMai^HH BejnroiHa conpoTHBjieHHH HHe&cH HMeer ABa ypoBHfl - bbicokhh (coot- 
BercTByer 3HaneHHK>, HanpHMep, 0) h htokhh (coorBercTByeT 3HaqeHHK>, HanpHMep, 

1), a flJIH HHeftKH naMHTH C MHOroSHTOBHM pe^CHMOM XpaHCHHH HH^OpMailHH BeJIH- 

10 HHHa conpoTHBJieHM OTeftKH HMeer hcckojibko ypoBHefl, cooraercrByiomHx onpeae- 
jieHHOMy 6my HH^opManHH. TaK, HanpHMep, fljw flByx6irroBofi nnettKH HMeerca ne- 
Tiape ypoBHfl 3HaneHHft ee conpoTHBjieimtt, jpia Herapex 6htoboS - mecraajmaTb 
ypoBHett h t. a. -HnefiKa naMjrra bhtoaho OTJiHHaeTC^ or Hcnojn>3yeM&ix b Hacronmee 
BpeMH 3JieMeHTOB naMxra TeM, *rro bo speMH xpaHeHHH HH^opMaoHH, OHa He Tpe5yer 

is nocrojiHHoro nHTaHHfl. BpeMH xpaHeHHH HH<j>opMaipiH 3BBHCHT or CTpyKiypti jraefi- 
kh naMATH h HcnoJDwyeMoro MarepHana <j>yHKimoHaJiLHoft 30hm, pe^cHMa 3anHCH h 
MOHcer BapBHpoBaTBCH ot HecKOJiBKHx ceieyHfl (Moacer 6litb HcnojiMOBana ww co3- 
flaHHH AHHaMH^ecKofl naMara), flo hcckojibkhx JieT (Moaeer 6mtb Hcnojn>30BaHa jvw 
C03flaHHH flOJiroBpeMeHHOtt naMOTH, rana «<|>Jiein» naMjmi). 

20 BbITOAHO BBinOJIHHTb 4>yHKE(HOHaJIBHyK) 30Hy OTefiKH naMHTH, COCTOHmefi H3 

aKTHBHoro cjioh na ocHOBe opraHOTecKHX hjih MerajuiopraHHqecKHx conp^eHHUx 
nojiHMepoB co BcrpoeHHMMH b ocHOBHyio ijent h/hjih npncoe^HHeHHUMH k uerra 
hjih njiocKocra h/hjih BCTpoeHHHMH b cnpyiaypy aicrHBHHMH 3JieMeHxaMH o6pa- 
3yiomHMH hjih He o6pa3yiomHMH CBeroH3JiyHaK>myK) CTpyicxypy, h/hjih H3 aKTHBHO- 
25 ro cjioh Ha ocHOBe oprarawecKHX, MeraJUiopraHmtecKHx h tteopraHmecKHX MaTe- 
pnanoB c BHe^peHHHMH nojio^orreJiBHLiMH hjih oTpmjaTejiBHiiMH hohbmh, b tom 

HHCJie H MOJieKyJWpHBIMH HOHaMH, H/HJIH C BHeflpeHHMMH KJiaCTCpaMH Ha OCHOBe 
TBep/JHX 3JieKTpOJIHTOB, JIH60 C MOJieKyJiaMH H/HJIH HOHaMH C 3JieKTpHHeCKHM flH- 
HOJIBHHM MOMeHTOM, H/HJIH C KJiaCTepaMH Ha OCHOBe TBep^HX HOJIHMepHLIX h Heop- 

30 raHHnecKHX ^epposJieicrpHKOB, h/hjih c aohophhmh h aiajenropHHMH MOJiexyjiaMH, 
h/hjih c opramiHecKHMH h/hjih HeopramraecKHMH cojihmh h/hjih khcjiotsm h/hjih 
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MOJieicyjiaMH bo^ej, h/hjih c MOJieicynaMH, KoropHe Moiyr flHccouHHpoBaTb b 3Jieic- 
TpmecKOM nojie h/hjih no;* fleficxBHeM CBeroBoro mjiy^eima, h/hjih c Heopramrae- 
ckhmh h/hjih MeranjiopraHHHecKHMH, h/hjih opraHmecKHMH cojihmh, h/hjih MOJieicy- 
jiaMH c nepeMeimofi BaJieHTHOCTBK) MerajuiOB hjih aroMapHMX rpynn Bxcwmux b 
5 hhx. Yica3aHHoe BEinojmeHHe <J>yHKijHOHajiBHofi 30HH ncoBOJinex co3flan> crpyicrypy, 
cnocoSHyio H3MeHHTb 3JieKipHHecicoe conpoxHBJieHHe aKTHBHoro cjioh h/hjih o6pa- 

30BHB8TB BHCOKOHpOBOflJIIIJHe otfjiaCTH HJIH HHTH B &KTHBHOM CJIOe nOfl B03^efiCTBH- 

eM bhcihhhx ajieicrpHHecKHX h/hjih cbctobbix B03AeficiBHft Ha jraefiicy nawurra h co- 

XpaHHTB 3TO COCTOHHHC npOAOJDKHTCJlBHOe BpCMH 6e3 npHJIOECeHHH BHemHHX 3JieK- 

10 TpiraecKHX nojiefi. 

BeCBMa 3<|)$eKTHBHO HCHOJIB30BaTB B KaHeCTBe O^HOrO H3 aKTHBHHX 3JieMeH- 
TOB ^yHKI^HOHaJIBHOft 30HH HHCHKH HaMJFTH MOJieKyJIBI H/HJIH HOHBI C 3JICKTpHHCCKHM 
flHHOJIBHHM MOM6HTOM H/HJIH C BHeflpeHHEJMH KJiaCTCpaMH Ha OCHOBe TBepflHX IIO- 

jniMepHUX h HeopraHOTecKHX 4)eppo3JieierpHKOB, hto oSeoiCTHBaer paSorocnocoSr 

15 HOCTB OTeftKH naMHTH IipH HH3KHX DpHKJiaflBIBaeMHX HanpHKCHHHX. 3tO CBJI3aHO C 

tcm, i rro npHcyrcTBHe (^epposjieKipiraecKHx sjieMeirroB yBejnraHBaer BejiHHHHy Ha- 
npH^ceHHOCTH BHyrpeHHero 3JieKipHHecKoro nojw, a, cjie/joBaTejn>Ho, norpe6yer 
npnjio^ceHHH MeHBmero BHemHero sjieicrpHraecKoro HanpnaceHHa npn 3anncH hh- 
^opMaipm. 

20 nepCneKTHBHO BBIHOJIHHTB $yHKIjpiOHaJIbHyK) 30Hy HHeftKH naMHTH B BHfle 

MHorocjioteoft crpyiciypBi, cocro^mefl H3 hcckojibkhx cjioeB pa3JiHHHofi aicrHBHo- 
cth, HanpHMep, bluiojihchhlix H3 opraHHHecKHx, MexajuiopraHHHecKHX h HeopraHH- . 
tockhx MarepnajioB co bcipochhbimh b MOJieKyjuipHyio h/hjih KpHcrajuiHHecKyio 
crpyiciypy aKTHBHHMH 3JieMeHTaMH h/hjih KJiacrepaMH Ha hx OCHOBe, KOTopue H3- 
25 MeHJQOT CBoe cociwiHHe hjih nojioaeeHHe no# AeficTBHeM BHenmero 3JieicrpHHecKoro 
noJiH h/hjih CBeroBoro H3JiyneHH«, hto no3Bojwer pacnmpHTB flnana30H h flHCKpex- 

HOCTS BCJIHHHH 3JieKipH*ieCK0r0 COnpOTHBJICHHfl, a, CJieflOBaTCJIBHO, nOBBICHTB HH- 
<J)OpMailHOHHyiO IUIOTHOCTB naMflTH. 



30 MHOrOCJIOfiHOfl CTpyKiypH, COCTOKmeft H3 HepeflyiOIE(HXCH aKTHBHHX, naCCHBHMX H 



U[ejiecoo6pa3HO bbhiojihhtb <J>yHKimoHajiBHyK> 30Hy hhchkh naMjrra b bhjj& 
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SaptepKBix cjioeB, npH 3T0M naccHBmie cjioh bmeiojihchli H3 opraHHnecKHX, Meraji- 
jiopraHHHecKHX h HeopraHBraecKHX MaTepnanoB xBJuaouspxcn AOHopaMH h/hjih aie- 
aeirropaMH HocBrrejiefi 3apjmoB h oSjiajiaiomHx hohhoS h/hjih 3JieierpoHHofi npoBo- 

AHMOCTBK), a 6apBepHHfi CJIOft, BBUIOJIHCH H3 MBTCpHaJIOB C 3JieiCipOHHOfi npOBO£H- 
5 MOCTBK) H HH3KOfi HOHHOfi Hp OB OJXRM OCTBK) , TO) n03BOJIfleT HOBHCHTfc BpeMeHHyiO 

craSHJiBHOCTb inefiKH naMHTH h OAHOBpeMeHHO yBejnrarrB HH<|>opMaijHOHHyio iuiot- 
hoctb 3a cier Gojiee bhcokoS AHCKperHocrH xpaHHMLix 3HaneHHft BeJiHHHH 3jieicrpH- 
necKoro conpOTHBJieHHH KHeftKH naMOTH. TaKoe BtniojiHeHHe ^yHWGtHOHaJiBHofi 3ohm 
no3BOJifler co3Aars MHorocJioteyio crpyicrypy, cnocoSHyio h3mchhtb sneierpHqecKoe 
io conpoTHBjieHHe aicraBHoro cjioh h/hjih o6pa30BHBaxt BHCOKonpoBoaanxHe oSjiacrn 

HJIH HHTH C MeTaJUIHHeCKOH IipOBOflHMOCTBK) B aKTHBHOM CJIOe TIOR fleftCTBHeM 

BHemHero 3JieicrpHHecKoro hojih h/hjih cBeroBoro H3JiyneHHH Ha jraeifacy naMara h 

COXpaHHTB 3TO COCTOHHHC IipOflOJDKHTeJIBHOe BpCMH 6e3 IipHJIO^CeHHH BHemHHX 3JieK- 

ipmecKHx nojieft. 

15 IIpeAnoTOrrejiBHo bshiojihhtb 3JieiopoA aneftKH naMHTH b bhrc hcckojibkhx 

pa3flejieHHux Me^cay co6ofl 3JieMeirroB, HanpHMep, flsyx hjih Tpex sjicmchtob pacno- 
jioxeeHHEix Ha« <J)yHKijHOHajiBHHM cjioeM, hto no3BOjraer 6ojiee tohho KOHTpojmpo- 
Baxb BejiHHHHy sjieierpHHecicoro conporasJieHHa HneftKH, tcm caMMM noBHCHXb ypo- 
bchb AHCKpeTHocTH 3anHCH HH^opMai^HH, jih6o tohhocth bcjihhhhh aHanoroBoro 

20 3HaneHHH sneicrpOTecKoro conpornBjiemiH jraefiKH, a TaioKe no3BOJiHer pa3B^3an> 
3jieKTpmecKHe uenn 3anncH h cwruBaima HH$opMaixHH. 

Blitoaho BtmojiHHTB ajieicipofl KHe&oi naMHTH b BH«e j^Byx napajuiejiBHBix 
npocrpaHCTBeHHO pa3flejieHH£ix nojiynpoBOflHHKOBHM h/hjih opraHEraecKHM cbcto- 
H3JiyHaiomHM MaTepnajiOM 3Jicmchtob h o6pa3yiomHX, HanpHMep, hjih jmojspyio 
25 crpyioypy, hjih (froroconpoTHBJieHHe hjih $OTOHyBcraHTejiBHMft 3jicmcht, hto no- 

3BOJIHCT 3JieKipHHeCKH HJIH ODTHHeCKH pa3BH3aTb IjeilH 3aiIHCH H CWTBIBaHHH HH- 

^opMaitHH. 

TaiGKe butoaho bbtdojihhtb aneicrpoA HHefiKH naMjrra b BH^e Tpex naparc- 
jieJiBHHX npocrpaHCTBeHHO pa3AejieHHux nojiynpoBOAHHKOBHM h/hjih opramrae- 
30 ckhm CBeroH3JiyHaK>nmM MaTepnajiOM sjicmchtob h o6pa3yK>mnx, HanpHMep, CBero- 
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HanyHaiomyio crpyicrypy h <J)OTOConpoTHBjieHHe hjih 4>OTOHyBCTBHTejiBHHH sjicmcht, 
hto Toace no3BOJwer oimraecKH pa3BH3arB ueim 3aimcH h CHHTHBaHH* HH^opMancHH. 

Kpancoe onncaHHe HepTenceii 

Ha FIG.l- FIG.20 npHBe^eHBi BapnaHTM BMnojraeHHH 3a*BjraeMoft hhc&ch na- 

5 moth: 

- FIG.l - o6ma* cxeMa cipoeHHa 3a*BJweMOH otchkh naMHTH c otymh 

CIUIOmHHMH 3JieKTpOAaMH H aKTHBHOfl (fcyHKUHOHaJIBHOfi 30HOft; 

- FIG.2 - 3aHBJMeMM OTefeca naMHTH c ppyuz cnjionnaiMH sneierpoflaMH h 

OflHOCJIOHHOft $yHKEpaOHaJEbHOfi 30HOfi; 

10 - FIG.3-8 - 3aHBJiaeMaa HHe&ca naMHTH c ppyusi ciuiokihbimh 3jieicip o^aMH h 

MHOrOCJIOftHOft ^yHKUHOHaJIBHOfl 30HOfi ; 

- FIG. 9 - 3aAB£fteMa# jrae&ea naMHTH BunojmeHa c o^HOCJioftHofl ^yniaxHo 
Han&Hofi 30Hofi, c o&Bim ciuioiuhhm 3jieicipoflOM, a apyniM sjieicrpoaoM COCTOH- 
mHM H3 myx 3jiomcktob; 

15 - FIG. 10-1 1 - 3aaBJiaeMaa jree&ca naMHTH BunojmeHa c MHorocjiofeoft <J>yHK- 

IIHOHaJIfcHOft 30HOfi, C OflHHM CHJIOinHHM 3JieKrpOflOM, a flpyTHM 3JieKip0fl0M CO- 
CTO^mHM H3 AByX 3JICMCHT0BJ 

- FIG. 12 - 3aHBJweMaa HHe&ca naMHTH BunoJiHeHa c oflHocJioftHofi <J)yHKimo- 

HaJlBHOH 30HOtt H fffiyX 3JieKTpOflOB, Ka3Kfl£l8 H3 KOTOpHX COCTOHT H3 flByX 3JICMCH- 

20 tob; 

- FIG. 13- 14 - 3aaBjiaeMafl nnettKa naMHTH BtinojmeHa c MHorocjioftHofi <|>yHK- 

EtHOHaJIBHOft 30HOfi H flByX SneKipOflOB, KaXflfclfi H3 KOTOpHX COCTOHT H3 flByX 3Jie- 

MeHTOB; 

- FIG. 15 - 3aaBJweMaa OTe&ca naMHTH BBinonHeHa c o;xhocjiohho8 4>yHKnno- 

25 HaJIBHOfi 30HOft, C OflHHM CIUIOIIIHMM 3JieKrpOflOM, a flpyTHM 3JieKIp0A0M COCTOH- 
IHHM H3 TpeX 3JICMCHT0BJ 
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- FIG. 16- 17 - 3arajiHeMafl jraeifoca naMjrra BHncwmeHa c MHorocjioftnofi 4>yinc- 

UHOHaJIBHOft 30HOfi, C OflHHM CIIJIOIIIHIJM 3JieKTpOflOM, a flpyrHM 3JieKTp0fl0M co- 
CTOHmHM H3 TpeX 3JieM6HTOBJ 

- FIG. 18-20 - 3aaBjiaeMM HHe&ca naMflm BwnojmeHa c MHorocjiofiHofi <j>yHK- 
5 ECHOHajiBHofi 30HOH, cHa6aceHHott ajieMeirraMH 3JieicrpHqecKoft hjih onnraecKofi pa3- 

BH3KHJ 

- FIG.21 - npeflCTaBJieHa cxeMa, noacHHiomaH npHinpni 3airacH, crapamiH h 

CHHTBIBaHHH HH^OpMamm C 3aHBJIHeMOtt HHeHKH naMHTHJ 



3aHBJineMafl HHettaca naMirra (FIG. 1-8) coflepacHT #Ba ajnoMHHHCBBix cruiorn- 
hmx 3JieKipofla 1 h 2, MexLffy KoroptiMH pacnojio^ceHa oflHocjioftHan <J)yHKiprc>HajiB- 
Han 30Ha, cocroHnjaH m OAHoro aieraBHoro cjioh, KOToptifl Moxeer 6bjtb jjoimposaH 

15 HOHaMH 3 HJIH KJiaCTCpaMH 3JieKTpOJIHTOB (3a) (FIG. 1-2) HJIH AByX aKTHBHBIX aooh- 

poBaHHHX cjioeB 3b h 3c (FIG.3), hjih flByx aKTHBHBix cjioeB c KJiacrepaMH 3Jieicrpo- 
jihtob 3d h 3e (FIG.4), pa3flejieHHux SapBepmiM cjioeM 4, Ha FIG.5-8 <|>yHKijHO- 
HajiBHaa 30Ha BBmojmeHa MHorocjiotaoH, cocroHmett H3 oAHoro aicrHBHoro cjioh 3 h 
OOToro naccHBHoro cjioh 5 (FIG. 5) hjih H3 OflHoro aiciHBHoro cjioh 3, o^hoto 6apt- 
20 epHoro 4 h o^Horo naccHBHoro cjioh 5 (FIG.6) hjih H3 flByx aKTHBHBix cjioeB 3b h 3c, 
oflHoro SapBepnoro 4 h oflHoro naccHBHoro cjioh 5 (FIG.7) hjih H3 £Byx aKTHBHBix 
cjioes 3b h 3c, oflHoro 6apbepHoro 4 h «Byx naccHBHBix cnoeB 5a h 5b (FIG.8). 

Ha (FIG.9-11) 3anBJiHeMaa HHe&ca naMHTH coflepacHT amoMHHHeBHe sjieicrpo- 

flH 1 H 2, IipH 3TOM BepXHHtf 3JieKipOfl 1 COCTOHT H3 flByX 3JICMCHT0B la h 1b. Meac#y 

25 3jieicrpoflaMH pacnojioxceHa 4>yHKUHOHajn»Hafi oflHocjio&iaH 30Ha, cocTonmaa H3 o;j- 
Horo aicrHBHoro cjioh 3 (FIG.9), hjih MHorocjiotaaH 4>yHKijHOHajiBHaH 3ona coctoh- 
mefi H3 oflHoro aicrHBHoro cjioh 3 h oflHoro naccHBHoro cjioh 5 (FIG. 10), hjih mhoto- 
cjioitaaH 4>yHKipioHajiBHaH 30Ha cocrojmjefi H3 o/CHoro aicrHBHoro cjioh 3 o^oro 
GapBepHoro cjioh 4 h oflHoro naccHBHoro cjioh 5 (FIG.l 1). 



- FIG.22 - npeACTaBJieHBi 3inopH HanpHaceHHH h TOKa npn 3anncH, crapaHHH 

10 H CHHTBIBaHHH HH(|)OpMaiJIiH C 3aHBJIHeM0tt H^eHKH naMHTH. 



Jlynnrae BapnaHTU ocymecmwieHHH H3o6peTeHHfl 
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Ha (FIG. 12- 14) npeflcraBJieHa 3a*BjmeMaa jraeinca naMHTH, coflepacaman arao- 
MHHHeBHe 3Jieiopofl£i 1 h 2, Kaacfftifi H3 Koropux coctoht H3 ^Byx aneMeirroB la, 1b 
h 2a, 2b. Meacfly sjieinpoflaMH pacnojioaeeHa ^yiramoHajiBHaa ojjHocjioftHaa 30Ha, 
cocTosmaH H3 oahoix) aKTHBHoro cjioh 3 (FIG. 12), hjih MHorocjioftaaH 4>yHKimo- 
5 Han&HaH 30Ha cocToamefi H3 oahoid aKTHBHoro cjioh 3 h o^Horo naccHBHoro cjioh 5 
(FIG. 13), hjih MHorocjiofiHaa 4>yHKUHOHajiBHaa 30Ha cocToameft H3 OflHoro aKTHBHo- 
ro cjioa 3 o^Horo 6apBepHoro cjioa 4 h oflHoro naccHBHoro cjioa 5 (FIG. 14). 

Ha (FIG.15-17) 3aaBjraeMaa jraefeca naMHTH coaepacHT ajnoMHHneBue sneK- 

TpOflH 1 H 2, IIpH 3TOM BepXHHft 3JieKTp0fl 1 COCTOHT H3 ipeX 3JICMCHTOB la, IB H lc. 

10 Meamy sjieicrpoflaMH pacnonoaceHa <|>yHKE(HOHajiBHaji ojmocjiofiHaa 30Ha, cocroamaa 
H3 oflHoro aKTHBHoro cjioji 3 (FIG. 15), hjih MHorocjiofiHaa $yHKUHOHaJIBHaH 30Ha 
cocroamefi H3 o«hoix) aKTHBHoro cjioa 3 h oflHoro naccHBHoro cnoa 5 (FIG. 16), hjih 
MHorocjioftHan ^yHKUHOHajiBHaa 30Ha cocroameH H3 o#Horo aKTHBHoro cjioh 3 oa- 
Horo 6apsepHoro cjioa 4 h ohhoto naccHBHoro cjioh 5 (FIG. 17). 

is 3aaBJweMaa jree&ca naMOTH (FIG. 18-20) coflepaorr flBa ajnoMHHHeBMx 

ciuiohihlix 3JieKipo^a 1 h 2, Me^c^y kotophmh pacnojioaceHa MHorocjiofiHaa ^ymc- 
qHOHariBHaa 30Ha 6, Kcrropaa Moacer 6htb BLinoJiHeHa aHanonreHO H3o6paaceHHofi Ha 
(FIG.3-8) h CHa6aceHHaa 3JieMeHraMH ajieiopHHecKoft pa3B*3KH - aoiiojihhtcjibhhm 
3JieKipoflOM 7 h cnoeM 8 H3 nojiynpoBOflHHKOBoro h/hjih opraHHHecKoro MaTepnaJia, 

20 o6pa3yiomero AHOflHyio crpyiciypy (FIG. 18), hjih 3JieMCHTaMH onrHHecKofi pa3BH3KH 
- AononHHTCJiBHHM sjieicrpoAOM 9 H3 3JieKrponpoBOflaiijero h oirnraecKH npo3pan- 
Horo MaTepnaJia h cnoeM 10 H3 nojiynpoBOflHHKOBoro h/hjih opraHHHecKoro MaTe- 
pnaJia o6pa3yiomero $OTOconporHBJieHHe hjih $oroHyBCTBHTejiBHiafi sjicmcht 

(FIG. 19), HJIH 3JICMCHTaMH OITIOTeCKOtt pa3BH3KH - 3JieKipOflOM 7, H3roroBJieHHoro 

25 H3 3JieKrponpoBoaflinero MaTepnaJia h jjpyx cjioeB 10, 11 H3 noJiynpoBO^HHKOBHx 
h/hjih opraHHHecKHX MaTepnanoB pa3flejieHHHX 3Jieicrp0A0M 9, H3roTOBJieHHoro H3 
ajieiopoirpOBOAamero h ouraHecKH npo3panHoro MaTepnaJia h o6pa3yiomHX <J>oto- 
AHOfl hjih cBeroH3JiyqaioiqyK> crpyiciypy 11 h <J)OTOconpoTHBJieHHe hjih (foTonyBcr- 
BHTeJH>HMfi sjieMeHT 10 (FIG.20). 



WO 03/017282 




PCT/RU01/00334 



JJflx noHCHeHHH npHHipma 3anHCH, CTHpaHHH h CHHTtiBaHHfl HH^opMamm c 
3aaBjiaeMoft H^eftKH hemhth paccMorpHM cxeMy, npeAcraBJieHHyio Ha FIG.21, co- 
^ep^camyio: cneixnajiBHtifi TecTOBHft reHeparop 12, ochobehhsih Ha nporpaMMBpye- 
mom reHepaTope TOKa h oSecneHraaiomero KOHTpojmpyeMyio BeJimwHy TOKa bo 

5 BpeMH 3aiIHCH HH(|)OpMartHH, nOCTO^HHOe Hanp5DKeHHe BO BpCMH CHHTIJBaHHfl, a Tax- 
ace ^opMHpyiomero oTpHnaTeji&HLie HMnynBCH HanpjDKeHHH npH CTHpamm; jraefccy 
naMOTH BKJUonaiomyK), aJieicrpoAH 1, 2 h ^yHKUHOHantHyio 30Hy 6, Koropaa Mo^cer 
6utb BHnojmeHa b BH^e oflHoro H3 BapnaHTOB npeflCTaBJieHHHX Ha FIG. 1-17; (Jajuia- 
CTHoro conpoTHBJieHHH 13 h ycrpoficTB jyix perHcrpaipiH Hanp^ceHHK 14 h 15, ko- 
10 lopue Moryr 6brn> beiiiojihshh b BHfle BOJiBTMerpoB, caMOiuicijeB hjih ocijHJuiorpa- 
(J)ob. KbMepHH na^eHHe HanpjDKeHHH Ha SajuiacraoM conpoTHBJieHHH 13, mchkho no- 
jiyHHTB HH^opMaipno o BejnraiHe TOKa npoxo^amero nepe3 nnefiKy naMjrra. 

YcrpoHCTBO paSoraer cjieflyiomHM o6pa30M. Tcctobmh reHepaTop 12 fyopun- 
pyeT.HMnyjiBc HanpHMceHHa 16 (FIG.22), npeBHrnaiommi noporoBoe 3Haneiffle 23. 
15 Ilocjie Toro, Kaie BejnraHHa HMnyjitca xoica 3anncH 19 flocTKraer 3anporpaMMHpo- 
BaHHoro 3HaneHHH, reHepaTop 12 nepexo;prr b peacHM CHHTHBaHHH h <J>opMHpyer Ha- 

UpSDKQBRQ CHHTHBaHHX 18, KOTOpoe 3fia t IHTeJIBHO HPDKe HOpOFOBOrO 3HaHCHHH 23. 

3anncB CHHTaercH nporoBefleHHOH, ecjm KOHTpojiHpyeMaa BejnrraHa toke 3amicH 19 
flocTHraer 3anporpaMMHpoBaHHoro 3HaHemra, nocjie nero npHKJiaflHBaeMoe 3JieK- 
20 TpHHecKoe Hanpracerae onuno^aercH. IIo bcjihhhhc TOKa 22 (a-d) wpe3 SamiacTHoe 
conpoTHBJieHHe 13 mokho cyzprrB o BejmraHHe conpoTHBJieHHH rhqPlkh naMfliH h sth 

3HaHCHHfl COnpOTHBJieHHfl MO3KH0 HOCTaBHTb B COOTBCTCTBHe C OIIpeAejieHHHM 6h- 

tom HH^opMaKHH. TaK, HanpHMep, ww AByx 6htoboh HHefiKH naMHTH: 

- tok 22a cooTBercTByer 3HaHemno (00); 

25 - TOK 22B COOTBeTCTByeT 3Ha^eHHK> (01); 

- tok 22c cooTBercTByer 3HaneHHK) (10); 

- tok 22d cooTBercTByeT 3HaneHHio (1 1). 

BpeMH xpaHeHHH HH^opMaoHH, a xaioKe h ^HCKperHOCTB ycTaHOBJiCHHH coot- 

BCTCTByiOIUHX 3HaHeHHft SJICKTpOTCCKOrO COHpOTHBJieHHH OTCfilCH naMOTH 3aBHCHT OT 
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BBi6opa cipyicrypH 4>ymciiHOHaJiBHoft 3ohh h HcnojnayeMHX MaxepHanoB. CrHpamie 
HH^opMaijHH iiporoBOOTrrbCH reHepaTopOM 12 nyreM noflann HMnyjiBca orp^axejiB- 
Horo HanpjmeHHa 17. CrHparae cwraeTCH nporoBeaeHHHM, earn KOHTpojmpyeMue 
BejiOTHHBi TOKa cTHpaHHfl 20 AOCTHraex 3aaaHHoro 3HaneHHH, nocjie nero npuKnaflu- 

5 BaeMoe orpmjaTejifcHoe sJieierpuHecKoe HanpxaceHHe ononoHaerca. Ilocjie cTHpamra 
HHeraca naMHTH B03Bpamaerca b ncxoAHoe coctohhhc c onein> 6ojiliiihm ajieicrpHHe- 
ckhm conpoTHBJieHHeM ^yma^oHaJiBHoft 30hh 6. JSjix npHBefleHHoft Ha FIG.21 
cTpyKTypu KHeftKH naMHTH, nepea KaacaHM aicroM 3anHCH HH^opMaimn Heo6xo£HMO 
nepeBecra aneftKy naMOTH b ncxoAHoe cocroaHHe, T.e. creperb HMeiomyioca HH$op- 

10 Maipno. 

Hnxce npHBeflera pa3JiiiqHtie Bapnaimj bbiiiojihchha 3aaBJiaeMofi jraefiKH na- 

MHTH. 

BapnaBrrl, 

ilqeftca naMHTH (FIG.1,2) co«ep)KHT ipexcjiotayK) crpyicrypy, cocxomjyio H3 
15 £Byx ajieicipoflOB 1 h 2 BMnojiHeHH£ix H3 ajnoMHHHa, Meawy KOTopuMH pacnojioaceH 
nojiH^eHnnaiieTHJieH 3 hjih nojnwi4>eHHJiaiieTHJieH AonnpoBaHHtift HOHaMH jihthh 
3 a. IlporpaMMHpoBaHHC anefiKH naMHTH nponcxoAHT npn npiuioxceHHH HMnyjrbca 
3TOKTpHHecKoro nojw, no BejiHHHHe npeBoexoflHmero noporoBoe 3HaneHHe c oaho- 
BpeMeHHtiM KOHxponeM npopeKaeMoro nepe3 anefecy 3JieicrpHHecKoro TOKa (hjih Be- 

20 JEHHHHH 3JieKipHHeCKOrO COIIpOTHBJieHHH, HJIH flJIHTeJIBHOCTH H B6JIHHHHU npHJIO- 

MceHHoro HMnyjiBca 3JieicrpHHecKoro HanpjDKeHHH). 3anncb cHHTaerca npoH3BefleH- 
Hoft, ecJiH KOHTp ojrapy eMtie bcjihhhhh (tok hjih conpoTHBjieHHe) flocrnraiOT 3a#aH- 
Horo 3HaneHHH, nocjie Hero nprncjiaflBiBaeMoe sjieKipireecKoe HanpHEeeHHe onunoHa- 
ercfl. HTeHHe HH^opMai^H c otcSkh nponcxoAHTb DpmioHceHHeM HMnyjiLca 3JieK- 
25 TpmecKoro HanpjDKeH&a c bcjihhhho2 wdkq ero noporoBoro 3HaneHHH c OAHOBpe- 
MeHHott peracrpaijHefi BejnrraHH npopeKaeMoro TOKa hjih c KompojieM BeJinraHH 
3jieKipHHecKoro conpoiHBJieHHH. CrnpaHHe np ohcxoahtb npn npHJioaceHHH o6par- 
Horo (orpnixaTejttHoro) HMnyjiBca sneicrpHHecKoro HanpaxceHHa c oflHOBpeMeHHHM 
KompojieM npopeKaeMoro nepe3 jrae&cy 3JieicrpHHecKoro toke (hjih BejnranHH 3JieK- 

30 TpHHeCKOrO COIipOTHBJieHHH, HJIH AJIHieJIBHOCrrH H BeJIHHHHH npHJIOECeHHOIX) HM- 
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nyjisca sjieKipHraecKoro HanpjDKemw). OrapaHHe cHHraerca nporaBefleHHHM, ecjm 
KompoJinpyeMije bcjihhhhh (tok hjih conporHBJieHHe) flocrnraiOT 3aflaimoro 3Hane- 
hhh, nooie nero npmuiaflBiBaeMoe orpimaTejiBHoe aJieKipinecKoe HanpjiKeHHe ot- 
KjnoHaercH. 

5 BapHanr 2. 

jfaefiica naMara (FIG.3,4) coflepaorr Tpexcjio&iyio cxpyioypy, cocroanQro H3 
OTyx 3JieKTpo^oB 1 h 2 bbihojihchhux H3 amoMHHHH, Me5Kfly KOTOpHMH pacnojiOEee- 
hh flBa cjioh nojiH^emuKmeTHJieHa 3b h 3c hjih noJiHflH^eHHnauerHJieHa AOimpo- 
BaHHHX HOHaMH jihthh 3d h 3e, KOTopHe pa3ACJieHH HHTpHflOM jihthh 4. IIporpaM- 

10 MHpOBaHHe, HTCHHe H CTHpaHHe HH^OpMaUHH JHieftKH naMHTH npOHCXOffHT MCTOflOM, 

onHcaHHWM b BapnaHTe 1. Taicafl nneftKa xapaKrepH3yeTCfl aojethm BpeMeHeM xpaHe- 

HUH HH<f)OpMaiJHH. 

BapnaHT 3. 

JlneHKa naMjrra FIG. 5 coAepacHT Tpexcjiotayio crpyicrypy, cocroamyio H3 
15 «Byx ajieicrpoflOB 1, 2 bkhiojihchhijx h3 amoMHHHX, Meamy kotophmh pacnoJioaceH 

CJIOS H3 OKHCH HJIH HHTpHfla KpCMHHH HJIH HOJIHCTHpOJia 3 H naCCHBHBlfi CJIOH 5 H3 

xajrbKoreHHAa Mean hjih xantKoreHEwa cepe6pa. IIporpaMMHpoBaHHe, HTeraie h cth- 

paHHe HH^OpMaiXHH JPieftKH naMHTH npOHCXOOTT MeTOAOM, OIIHCaHHHM B BapHaffre 

1, TaKaa HnefiKa xapaicreprayeTca aojithm BpeMeHeM xpaHemia HH<J>opMauHH. 
20 BapnaHT 4. 

ifaeifrca naMJiro (FIG.l) coflepaarr Tpexcjioteyio cipyKrypy, cocronmyio H3 
AByx 3JieiapoflOB 1 h 2 BunojiHeHmax H3 ajnoMHHHH, Meamy kotophmh pacnojioaceH 
cjioft 3 H3 nojm^eHHJiaaeTHJieHa hjih nojiH^H^eHHJiauerHJieHa, floimpoBaHHtifl mo- 
jienyjiaMH xjiopaHHJia hjih TerpaECHaHXHHOffHMeraHa. IIporpaMMHpoBaHHe, HTeHHe h 

25 CTHpaHHe HH$OpMaimH HHeftKH naMHTH HpOHCXOAHTB MCTOflOM, OIIHCaHHHM B BapH- 

ame 1, Taicaa HHeftxa xapaKTeproyercH 6uctphm BpeMeHeM nepeKJnoHeHHH. 
BapnaHT 5. 

>faeinca naMKTH FIG. 5 co«ep»CHr Tpexcnotoyio cipyicrypy, cocroamyio H3 
flByx 3JieicrpoflOB 1 h 2 BHnojraeHHHx H3 ajnoMHHHH, Meamy kotophmh pacnojio»ceH 
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cjiofi H3 nojiHamunffla 3 h naccHBHEifi cjioh S H3 ra^pH^a najuiajpm. IIporpaMMHpo- 
BaHHe, HTCHHe h crnpaHHe HH$opMaoHH jraettKH naMHTH npoHcxxoOTrr Mero^oM, 
onHcaHHHM b BapnaHTe 1. TaKaa HHefeca xapaKiepmyercfl 6bictphm BpeMeHCM nepe- 
KjnoneHHH. 

BapHaHT 6. 

Jfaefiiea naMjrra FIG. 16 coaepaarr Tpexcjioteyio crpyiciypy, cocTonmyio H3 
AByx aneicrpoflOB BLmojmeHHBix H3 amoMHHHfl, npuneM o#hh H3 3JieKipo£OB (Bepx- 
hhh) BHnojmeH H3 ipex 3jicmchtob la, 1b, lc. OymajHOHaJiBHHft cjioh 3 coctoht H3 
nojra^eHHJiaaenuieHa hjih nojiHAH^eHHJiaueraneHa h naccHBHoro cjioa 5 xajiBKore- 
HBma hhoShh, wirapoBaHHoro HOHaMH jnrraa hjih cjioh xajiBKoremma Me«H. IIpo- 
rpaMMHpoBaHHe jraefiKH naMHTH nponcxoOTT npn npHJKMKeHHH HMnyjn>ca 3JieierpH- 
qecKoro nojiH k HHMCHeMy ajieicipofly 2hk nempajiBHOMy sneMemy BepxHero 3JieK- 
Tpoaa lc, Koropoe no b^jihhhhc npeBocxo < mrr noporoBoe 3HaieHHe 23 c OflHOBpe- 

MeHHHM KOHTpOJieM BGJIHHHHH 3JICKIpHHeCR0rO COIIpOTHBJieHHH MCTKffy KpafiHHMH 

3JieMeHTaMH BepxHero sjieicipoaa la h 1b. 3anncB cHHraerca npoH3BeaeHHofi, ecjin 
KompojmpyeMBie bcjihhhhbi sneicipHHecKoro conpoTHBjieHHH flocraraiOT 3a^aHHoro 
3HaHeHHa, nocjie nero npmaia.zt&iBaeMoe sjieiopHHecKoe HanpjDKeHHe anonoraeTCfl. 

HTeHHe HH^OpMaiJHH'C HHeftKH IipOHCXOflHT MeTOflOM H3MCpCHHH BeJIHHHHBI 3JieK- 

TpHHdCKoro conpoxHBJieHHH Me^fly KpafiHHMH 3JieMCHTaMH BepxHero 3Jieiopoj5a la h 
1b c HcnojiB30BaHHCM HMnyjEbca sjieicrpHHecKoro HanpsxccHHH Maaofi bcjihhhhli. 
CxapaHHe jraefiKH naMHTH npoHcxoflHT npn npmioflceHHH oSparaoro (cnpimaTejiBHo- 
ro) HMnyjiBca 3JieKipmecKoro nojia ic HiDKHCMy sjieicrpofly 2 h k EteinpajiBHOMy 
3JieMeHiy BepxHero sjieicrpoaa lc c o ahobp cmchhum KOHipojieM bcjihhhhm 3JieK- 
TpHHecKoro conpoTHBjieHHH MOTKjjy KpafiHHMH 3JieMenraMH Bepxnero 3Jieiapoaa la h 
1b. CrnpaHHe CHHTaercn npoHSBe^eHHUM, ecjm KOHTpojmpyeMue bcjihhhhh (tok 
hjih conpoTHBJieHHe) AOCTHraKyr 3aaaHHoro 3HaHeHHH, nocjie Hero nprnoiaj^iiBaeMoe 
orp^arejiBHoe sjieKrpiraecKoe Hanpracerae oncjuoHaercji. Tqkbsi mcOm xapaicrepH- 
3yerra 6onee bhcokoS HH^opMai^oHHoft idiothoct&k> 3a cner pa3BH3KH 3JieicrpHHe- 
ckhx uenefi 3anncH h CHHTHBaHHJi h, KaK cjieflcraHe, 6ojiee npemoHoraoro KOHTpo- 
jui bcjihhhhh i^oipaMMnpyeMoro 3HaneHHx bcjihhhhbi 3JieicrpBraecKoro conporoB- 

JieHHH HHefiKH HaMflTH. 
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BapnaHT 7. 

ilne&ca naMHTH FIG.20 coaepxcHT MHorocjioftayio crpyicrypy, cocronmyio H3 
qCTBapex sjieierpoflOB 1, 2 (n3 ajnoMHHHn), 7 (H3 MaraHfl) h 9 (H3 npoBOAamero npo- 
3panHoro oKHCJia hhahh). OymcqnoHajiBHaa 30Ha (6) cooxBercTByer <|)yHKUHOHaji£- 

5 Hoft 30He FIG. 16 h BtmoJiHeHa m noJiH^CHHJiai^ermieHa hjih nojinjiH(|)eHHJiaijeTH- 
jiena h naccHBHoro cjioh xan&KoreHHfla hhoGhh, floimpoBaHHoro noHaMH jihthh hjih 
cjioh xajiBKoreHKwa MeflH. Cnoft (11) BBmojmeH H3 noJiH^eHHJiBHmuieHa h npea- 
craBJwer coSofi cBeroH3JiyHaiomyK> cnpyKTypy. Cjioh (10) bhhojihch H3 nojiynpo- 
BOAHHKOBoro hjih opraHHHecicoro Marepnajia h npeflCTaBJiner co6oh cBeTonyBCTBH- 

10 TejiBHyio CTpyicrypy. CBeT0H3JiyHaK>mnft (11) h cBeTOHyBCTBHTejiBHHfi (10) cjioh 
pa3AeJi6HBi ajieicrpoflOM (9) H3 npoBOflnmero h npo3paHHoro OKHCJia hhahh. IIpo- 
rpaMMHpOBaHHe h crnpaHHe HH$opMamm nneftKH naMHTH nponcxoAHT mctoaom, 
onucaHHMM b npHMepe 1, nocpejjcTBOM npHJio^cemia HanpH»eeHHH k 3JieKipoflaM 1 h 
7. Htchhc HH<f>opMamiH c OTeftKH npoHexoflHT npHJio^ceHHeM HMnyjiBca 3JieiopHHe- 

15 CKoro HanpH3KCHHK k 3JieierpoAaM 1 h 2 c bcjihhhhoh HBDKe noporoBoro 3HaHeHHfl c 
oflHOBpeMeHHofi perHCTpauaefi bcjihhhhh nanpHHeeHHH hjih c KompojieM bcjihhhhbi 
3JieicrpHHecKoro conporHBJieHHH Me»my sjieicrpoflaMH 2 h 9 hjih c KompojieM Bejm- 
hhhh 3JieicrpHHecKoro Hanp^MceHHa Meamy hhmh, Taican HHeifrca xapaKTepmyercH 

60Jiee BHCOKOK HH(|>OpMaipiOHHOft IUIOTHOCTBK) 3a CHCT ODTHHCCKOtt pa3BH3KH 3JICK- 

20 TpHHecKHX uenefi 3anHCH h CHHTHBaHHH, hto oSecne^HBaer 6ojiee npei*H3H0HHBift 
kohtpojib np orpaMMHpy eMoro 3HaneHHH bcjihhhhbi sneKipEraecKoro conpoTHBJieHHH 

TeXHHHeCKafl npHMCHHMOCTb 

OnuTHHC o6pa3ipa 3aHBjineMofi hhchkh naMHTH 6hjih mroroBJieHH h hciim- 
25 TaHH Ha cnei(HajiBHOM creime c HcnojiKJOBaHHeM xecroBoro renepaTopa. Ehjih H3ix>- 

TOBJICHH BapHaHTfcl C E^CJIBHHMH 3JieKTp0flaMH H3 aJHOMHHHH, a TaiOKe BapHaHTBI c 

HcnojiB30BaHHCM flByx h Tpex 3JieMeHTHHX ajnoMHHHeBHX 3JieicrpoflOB, Meacay KOTO- 
pHMH pacnoJioxceH nojiHConpHEceHHBifi nojiHMep nojraAH^eHHJiauexHJieH, Aonnpo- 

BaHHHtt HOHBMH JIHTHH. HlDKHHfi CJIOH aJHOMHHHH 6HJI HaiQUieH Ha CTCKJIHHHyiO 

30 noflJio^cKy, a BepxHHfi 3Jieicrpofl HamuiHJiCH Ha cxnofi nojiHconpHxceHHoro nojiHMepa. 
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HcnojrayeMHft ncuiHconpjEKeHHHH nojmMep BHflep3KHBaer HarpeB ao 400°C, hto 
no3BOJifler EDroTaBjmBarb 3aHBJiaeMHe otcSkh naMSTH coBMecrao c npoH3BO^CTBOM 
nojiynpoBOAHHKOBHX npaSopOB. HcntrraHraMH Stuia Aoxa3aHa bosmoechoctb co3fla- 
hhh OTeftKH naMara, no3BOJWK>meft xpaHim> xaK MHoro6HTOByio, TaK h o^hoShto- 
5 bjto im4>poByjo HH^opManHK), a TaiOKe ^opMHpoBaxB auajioroBKte 3HaneHHH bcjih- 
qra ee 3JieicrpBraecKoro conporaMeHHa, to> no3BOJwex hciiojib3 OBara ee TaiOKe b 
KanecxBe CHHancoB jxjisi HeflpoHHtix cerefi. 

TaKHM o6pa30M, 3aaBJiaeMyK> mewy naMOTH moecho CHHTart npHHimmiajiBHo 

HOBHM yCTpOfiCTBOM PJUL XpBHCHHH HH^OpMaimH, KaK B I*H<$>pOBOM, TaK H B aHaJIOrO- 
10 BOM BHflC 

Hctohhhkh jiHTepaiypH: 

1. JOT. Kpnrep OrpyKiypHaa Hey cto Shhb o ctb ojotHOMepHtix chctcm KaK ocHOBa 
4)H3HHecKoro npHHuana ^yHKipHOHHpoBaHHH ycTpoftcTB MOJieKyjrapHofi 3JieK- 
TpoHHKH. 3KypHaa. CipyiciypHoB xhmhh. 1999, T.40, Nk4. c.734-767. 

is 2. K).r. Kpnrep MojieKyjiapHaa sjieKipoHmca. Coctohhhc h nyra pa3BHTHH. )KypHaji 
cipyKiypHoft xhmhh 1993, T.34, N6, c .75-85. 

3. R.S. Potember, T.O. Poehler Electrical switching and memory phenomena in Cu- 
TCNQ thin films. Appl. Phys. Letters, 1979v.34, N.6, p.405-407. 

4. Y. Machida, Y. Saito, A. Taomoto, K. Nichogi, K. Waragai, S. Asakawa Electrical 
20 switching in evaporated lead phthalocyanine films. Jap. J. Appl. Phys. Pt. 1 1989v. 

28,N.2,p.297-298. 
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17 



OOPMYJIA 



1. JfHeifcca naMHTH, coflepacamaa Tpexcjiotayio cipyiaypy, cocronmyio H3 flByx 
sjieKipoaoB, ueyKjsy kotophmh pacnojio>KeHa <J>yHKmioHajiBHaH 30Ha, oTJiBraaiomaHCH 
tom, hto b KanecTBe ajieicipoflOB HcnojnayiOTCH Mexajui h/hjih nojiynpoBO#HHK h/hjih 
npoBOA^mniS nojiHMep h/hjih npOBOAjmmit h onnraecKH npo3paHHHe okhcjih hjih 
cyjifc^HflH, a 4>yHKOHOHajiBHaa 3ona BBraojmeHa H3 opraHHnecKHx, MerajuiopraHErae- 
ckhx h HeopramraecKHx MarepnajioB co BcrpoeHHUMH b MOJieKyjwpHyio h/hjih KpH- 
craJuiHHecKyio crpyiciypy pa3JiHHHHMH ranaMH aicraBHHX 3JieMeirroB, a Taioice hx 
coHeraHHH flpyr c ;jpyroM h/hjih KJiacrepaMH Ha hx ocHOBe, Koropue h3MCHhk>t cboc 
coctojihhc hjih nonoaceHHe nofl fleficTBHeM BHenmero ajieicrpHHecKoro noJin h/hjih 
CBeroBoro H3JiyneHHH. 

2. ifae&ca naMHTH no n, 1, oTJiHHaercH tcm, hto ajieicrpofl BBinojmeH b BHfle He- 

CKOJIBKHX npOCTpaHCTBCHHO H 3JieKTpHHCCKH pa3flejieHHHX Me^y COSofi 3JieMeHTOB. 

3. #Hei&ea naMHTH no n. 1, 2 OTjiHHaerca tcm, hto ajieieipoa BtinojiHeH b BHfle 
flByx hjih Tpex pa3AejieHHHx Meacay co6ott 3JieMeHTOB, pacnojiomemmx Has $yHK- 

UHOHaJIBHOfi 30HOtt. 

4. ilneibea naMHTH no n.l, OTJmnaercH tcm, hto ^ymcuHOHajiBHaH 30Ha BunojiHe- 
Ha H3 aKTHBHoro cjioh Ha ocHOBe opraHHnecKHx, MeTajuiopraHHHecKHX h HeopraHH- 
necKHx MaTepnajiOB c BHeflpeHHHMH nojio^KHTejibHHMH hjih orpm^aTCJiBHUMH HOHa- 

MH, B TOM HHCJie H MOJieKyJIHpHHMH HOHflMH. 

5. KhqRkzl naMHTH no n.l, OTJiHHaercH tcm, hto (f)yHKijHOHaji£>HaH 30Ha BBinojine- 
Ha H3 aKTHBHoro cjioh Ha ocHOBe KOMH03HTOB H3 opraHHnecKHx, MerajuiopraHHHe- 
ckhx h HeopraHHHecKHX MarepnajioB c BHe^p chhhmh KJiacrepaMH Ha ocHOBe TBep- 

£HX SJieKipOJIHTOB. 

6. ifae&ca naMHTH no n.l, OTJiHHaercH tcm, hto <J>yHKUH0HajiLHaH 3ona BHnojme- 
Ha H3 aKTHBHoro cjioh Ha ocHOBe opraHHnecKHx, MexajiJiopraHHHecKHx h neopraHH- 
hcckhx MaTepnajiOB c bhc/q) chhhmh MOJienyjiaMH h/hjih HOHaMH c 3JieicipHHecKHM 

flHnOJIBHMM MOMeHTOM. 

7. -SneftKa naMHTH no n.l, ornHHaercH tcm, hto ^ymopioHajiBHaH 30Ha bbtoojihc- 
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ckhx h HeopramiHecKHx MarepnajioB c bhc^p chhumh KJiacrepaMH Ha ocHOBe TBCp- 
ABix nojiHMepHHx h HeopraHHHecKnx (JjepposjieicrpHKOB. 

8. ifaeibca naMara no n. 1, OTJiH^aercH tcm, hto 4>yHKUHOHajiBHaa 30Ha BBmojme- 
Ha H3 aKTHBHoro cjioh na ocHose opraHBraecKHX, MeranjiopraHHHecKHx h HeopraHH- 
necKHx MaTepnauoB c BHeapeHHBiMH aohophhmh h aKi^enropHHMH MOJieicyjiaMH. 

9. Jfaeibca ubmsth no n.l, OTJimaeTCH tcm, mto (J)yHiaiHOHajiBHaH 30Ha bbhiojihc- 
Ha H3 aKTHBHoro cjioh Ha ocHOBe opraHHHccKHx, MerajutopraHHHecKHx h HeopraHH- 
qecKHX Marepaajios c BHeapeHHBiMH opraHHHecKHMH h/hjih HeopraHHHecKHMH cojih- 

MH H/HJIH KHCJIOTaM H/HJIH MOJieKyJiaMH BOflBI. 

10. ilneibca naMHTH no n.l, oTJimaeTCH tcm, hto <f)yHKqHOHajiBHaH 30Ha bbhiojihc- 
Ha H3 aKTHBHoro cjioh Ha ocHOBe opraHHHecKHX, MerajuropraHKniecKHx h Heoprarai- 
necKHx MaTepnanoB c bhc^pchhbimh MOJieicyjiaMH, KoropBie Moryr flHcconanpoBaTB b 
3JieKTpmecK0M nojie h/hjih noa aeftcrBHeM cbctoboix) H3JiyqeHHH. 

11. Jlqefcea naMHTH no n.l, oTjmraaeTCH tcm, hto <j)yHiamoHajiBHaH 30Ha BHnojme- 
Ha H3 aKTHBHoro cjioh Ha ocHOBe opraHHHecKHx, MeTajmopraHOTecKHX h HeopraHH- 
necKHx MarepnajioB c BHe^eHraaMH HeopraHiraecKHMH h/hjih MeTajuioprajpwecKH- 
mh, h/hjih opramniecKHMH cojihmh, h/hjih MOJienyjiaMH c nepeMeHHoft BajieHTHocrtK) 
MexajuioB hjih aTOMapmox rpyim bxoajddo(hx b hhx. 

12. JfaeftKa naMHTH non, 1, OTJiEraaercH tcm, hto <j)yHKi(HOHajiBHaH 30Ha BBinoji- 
HeHa H3 aKTHBHoro cjioh Ha ocHOBe opraHHHecKHx, MerajinopraHmecKHx conpHHcen- 

HBDC HOJIHMepOB CO BCTpOeHHBIMH B OCHOBHyK) D[eiIB H/HJIH npHCOC^HHeHHMMH k ije- 

nn hjih iijiockoctb h/hjih BcrpoeHHBiMH b cTpyioypy sikthbhbimh 3JieMeHrraMH o6pa- 
3yiomHMH hjih He o6pa3yK)sqHMH cBeroH3JiyHaiomyio crpyiaypy. 

13. ifaefcca naMHTH no n.l, OTjiHHaercH tcm, wto b KanecrBe 4>yHiapioHajiBHoii 30- 
hbi HcnojiB3yeTCH MHorocjiotoan crpyKtypa, cocTonmaa H3 hcckojibkhx cnoeB pa3- 

JIHHHBDC aKTHBHBDC CJIOeB BBHIOJIHeHHBIX H3 OpraHHHeCKHX, MCTaJIJIOpraHHHeCKHX H 

HeopraHKraecKHX MarcpnajiOB co bctpochhbimh b MOJieKyjinpnyio h/hjih KpHcrajum- 
necKyio CTpyicrypy aKrHBHHMH 3JieMeHraMH h/hjih miacrcpaMH Ha hx ocHOBe, koto- 
pue H3MCHHIOT CBOe COCTOHHHC hjih nonoxceHHe HOfl fleftcTBHeM BHemHero 3JieKipH- 
HecKoro nojifl h/hjeh CBeroBoro Hajiyneimfl. 
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14. ilqefixa naMjrra no n. 13 OTJraHaerca tcm, hto b KanecrBe ^ymacgaoHauBHoft 
3ohh HcnoJiB3yercH MHorocjioftHan crpyioypa, cocroamaa hs hcckojibkhx qkhsbhux, 
naccHBHHX, 6aptepHEix, cb eroH3JiyHaiomHX h $ OTOHyBCTOHTeJiBHUx cjioeB, npn 3TOM 
Me»wy h pa3AeneHHHX Meac^y coSofl 3JieKTpoAaMH cjioes pa3JiHHHiax aKTHBHHX cjio- 
5 eB BHnojraeHHLix H3 opraHHHecKHX, MerajmopraHHHecKHX h HeoprararaecKHx Mare- 
pnajioB co BcrpoeHHHMH b MOJiexyjrapHyio h/hjih KpHCTajunrqecicyio crpyicrypy aic- 

THBHHMH SJieMeHTaMH H/HJIH KJiaCTCpaMH Ha HX OCHOBe, KOTOptie H3MCHHIOT CBOe CO- 

croHHHe hjih nojioxceHHe noa aettcTBHeM BHeinHero ajieicrpHHecKoro hojw h/hjih CBe- 

TOBOrO H3JiyHeHHH. 

10 15. flie&ea naMOTH no n.n, 14 orjnraaiomeecfl tcm, *m> b KanecrBe <J)yHKiXHOHajn>- 
HOtt 30HH Hcnojn>3yeTC^ MHorocnoHHaa crpyioypa, cocro^maa H3 Hepeflyiomnxoi 

aKTHBHHX H HaCCHBHHX H SaptepHHX CJIOeB, CHa6aceHHHX SJICMCHTaMH OirTHHeCKOfi 
HJIH SJieKipHHeCKOft pa3BK3KH. 

16. jfce&Ka naMflTH no n. 14, OTJiHHaiomeec^ tcm, hto naccHBHHe cjioh Bunojme- 
15 hu h3 opraHHHecKHx, MexajuiopraHHHecKHx h HeopraHHHecKHX MaTepnanoB otjmio- 

mnxcH flOHopaMH h/hjih aKEienropaMH Hocirrejieft 3apaaoB h oSjiaaaiomnx hohhoA 

H/HJIH 3JieKipOHHOfi npOBOJ^HMOCTBK). 

17. Jfae&ca naMHTH no n.14, OTJnraaiomeeca tcm, hto SapBepHBifi cnofi, BtmojiHeH 

H3 MaTepHaJIOB C SJieiOpOHHOft IipOBOflHMOCTBIO H HH3K0fi HOHHOft npOBOAHMOCTBK). 

20 18. Jlieftiea naMffra no n.14, OTjraqaeTai tcm, hto b xanecTBe ^yrooiHOHajibHoft 
30hh Hcnojn>3yeTc« flByxcjioteaK crpyioypa cocToamaa H3 aicrHBHoro h naccHBHoro 
cjioeB. 

19. ifoeftca naMOTH no n. 14, ornHHaerca tcm, hto b KanecxBe <J>yHKijHOHajiLHOH 
30hm acnoJiB3yeTCfl AByxcjiOHHan crpyioypa, oahh cnoft BHnojmeH H3 opraHH^ecKHx 

25 MerajuiopraHHHecKHx h HeopramraecKHx MarepnajiOB h oSjia^aer HH3KOfi aneicrpoH- 

HOH npOBOflHMOCTBK), a BTOpofi HBJWeTM naCCHBHHM CJIOCM. 

20. Jliefiica naMHTH no n. 14 OTJiHHaercH tcm, hto b KaHecrae <J>yHKi(H0HajiBH0fi 
30hh HcnojiKByeTCH rpexcjiotaaa crpyioypa c HapyacmiMH cjiohmh, BunojmeHHHMH 
H3 aKTHBHHX cjioeB h GapBepHoro cjioh pacnojioaceHHoro MOKfly hhmh. 
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21. .Jfaeifcca naMOTH no n. 14, anraHaerca tcm, hto b KaHecrae ^yHKimoHajEbHoii 
30hh HcnoJit3yeTCH HerapexcjioteaH crpyicrypa c ppyMsi axTHBHtiMH cjiohmh, koto- 
pwe pa3AeJieHH Tper&HM 6aptepHLiM cnoeM, a HerBepTutt jmjwercs naccHBHUM cjio- 
eM. 

5 22. ifee&ea naMHXH no n. 14 OTJiHHaercn tcm, hto b KaneciBe (frymajHOHajiBHoil 
3ohh HcnojiB3yeTCH nflTHcjioitHan crpyicrypa c flByMH HapyEcmiMH naccHBHBiM cjioh- 
mh h pacnoJio^ceHHtiMH uoyKjsy hhmh ppyMx. aKTHBHHMH cjiosmh, KoropBie pa3^ejie- 
HH IlflTHM 6apBepmiM cnoeM. 

23. .flHeftca naMKTH no n. 15, OTJnraaerra tcm, hto 3JieMein*i 3JieierpHHecKoft pa3- 
10 BH3KH bhuojihch b BHfle aonojiHHTCJiBHoro sjieierpofla H3roroBJieHHoro H3 3jieicrpo- 

npoBOflamero MarepHajia h cjioa H3 nojiynpoBOAHHKOBoro h/hjih opramraecKoro Ma- 
TepHajia o6pa3yiomHX flno/jHyio crpyicrypy . 

24. .flfaefiKa naMjmi no n. 15, OTjmHaercH tcm, hto sjicmchth onranecKott pa3B£3- 
kh BBmojmeH b BH#e AonoJiHHTCJiBHoro ajieKipofla rororoBJieHHoro H3 aneiciponpo- 

15 Bcwmjero h oimiHecKH npo3panHoro MaTepnana h cjioa m nojiynpOBOflHHKOBoro 
h/hjih opraHHHecKoro MaTepnaua o6pa3yiomHx hjih ^oroconpoTHBJieHHe hjih $oto- 

HyBCTBHTeJIBHHfi 3JieMeHT. 

25. ifae&ca naMHTH no n. 15, OTjmHaerc* tcm, tto sjicmchtk outhhcckoh pa3B*3- 
kh BHnojraeH b BHfle flonoJimrrejiBHoro 3Jieierpofla H3roroBJieHHoro H3 3Jieiaponpo- 

20 BOfl^mero MaTCpnana h flsyx cjioeB H3 noJiynpoBOflHHKOBHx h/hjih opraHHHecKHx 
MarcpnajioB pa3flejieHHBix btophm flonojimrrejiBHHM ajieicrpoflOM rararoBJieHHoro 
H3 3JieKiponpoBOAHmero h outhhcckh npo3paHHoro MaTepnaJia h o6pa3yioumx $o- 
TOffHOfl hjih CBeTOH3JiyHaiomyK) crpyiciypij h <f>OTOconparHBJieHHe hjih 4>oroHyBcr- 

BHTCJIBHHfl 3JieMeHT. 
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